Abstract: The aim of this article is to describe epidemiological and clinical data of patients with tuberculous lymphadenitis (TL) and evaluate the yield of the diagnostic techniques employed.
INTRODUCTION
T uberculous lymphadenitis (TL) is the most common extrapulmonary manifestation of tuberculosis. Although the overall rate of pulmonary tuberculosis in some countries is decreasing, the proportion of extrapulmonary cases has increased; out of 9945 diagnosed cases of tuberculosis in the United States in 2012, 846 (8.5%) were lymphadenitis. 1 In Spain, 6762 cases of tuberculosis were reported in 2011 (an incidence of 14.7 cases/100,000 person-year), from which 1785 (26.4%) represented extrapulmonary tuberculosis. 2 In countries where tuberculosis is not endemic, the majority of patients presenting with TL are nonnative residents (mostly from Asia) or present an immunosuppressive condition, such as human immunodeficiency virus (HIV) infection. 3 Diagnosis of TL may be challenging because its nonspecific clinical presentation may overlap with other infectious and noninfectious diseases. Culture remains the gold standard for diagnosis, but results may take 3 to 4 weeks. 4 A positive acidfast bacilli (AFB) stain may indicate mycobacterial disease, although sensitivity is lower than culture, ranging from 5% to 38% depending on the studies. 3, 5 In AFB-negative and/or culture-negative cases, histological features, such as granulomas with or without caseous necrosis, or nonspecific lymphadenitis, may support the diagnosis of probable TL.
New molecular techniques, such as nucleic acid detection through the polymerase chain reaction (PCR) technique, are increasingly being used in the diagnosis of tuberculosis. These techniques have high sensitivity and specificity, and yield results in 24 to 48 hours. Scarce information about the role of these techniques in the diagnosis of TL has been published, and results are very different depending on the study. 6, 7 In this study, we present epidemiological and clinical data of patients with TL diagnosed at Vall d'Hebron University Hospital (HUVH) during the last decade, and we evaluate the yield of the different diagnostic techniques employed.
PATIENTS AND METHODS

Study Population, Data Collection, and Objectives
This is a retrospective observational study performed at the Departments of Infectious Diseases and Pneumology, HUVH, a tertiary hospital included in the International Health Program of the Catalan Health Institute (PROSICS), Barcelona, Spain. All adult patients (18 years old) with confirmed TL (by mycobacterial culture or PCR) or probable TL (suspected by clinical presentation, cyto/histopathological features, and clinical improvement after specific treatment) attended at HUVH from January 2001 to December 2013 were included.
The inclusion process had different steps. The first step was to obtain a list of possible cases from 3 sources: a list of patients with granulomatous lymphadenitis obtained from the registry of the Department of Pathology; a list of patients on whom a mycobacterial culture from a lymph node sample was performed, obtained from the registry of the Department of Microbiology; and a list of patients with the diagnosis of ''TL'' or ''ganglionar tuberculosis'' obtained from the general registry of the hospital. The second step included reviewing the medical records of patients from the list collated previously and retrieving those who fulfilled the inclusion criteria. Finally, the following data was collected from included patients: epidemiological data (age, gender, and country of origin), year of diagnosis, clinical features (time from the beginning of symptoms to first consultation, nodal territories affected, extranodal involvement, presence of fever and weight loss, HIV infection, or presence of other immunosuppressive conditions), tuberculin skin test, microbiological data (AFB stain, mycobacterial culture, PCR, and presence of antituberculous drugs resistance), and cyto/histopathological features.
The objectives of the study were the following: to describe the epidemiological and clinical data of patients with TL diagnosed at the HUVH during the study period, establish which diagnostic tests were performed to achieve the diagnoses, evaluate the yield of the different diagnostic techniques (AFB stain, mycobacterial culture, cyto/histopathological findings, and PCR) and the different procedures deployed to obtain the samples (biopsy and fine-needle aspiration [FNA] ), and propose diagnostic strategies to improve the TL diagnostic procedure. The study protocol was approved by the Institutional Review Board of the HUVH.
Microbiological Techniques
Fresh tissues were digested and decontaminated using the method described by Kent and Kubica. 8 Following decontamination and concentration, the sediment of the specimens was used for microscopic examination (Ziehl-Neelsen stain), culture, and GenXpert MTB/RIF (Cepheid, Sunnyvale, CA). For culture, samples were inoculated in MGIT medium and incubated in BACTEC MGIT 960 (Becton Dickinson Diagnostic Instrument System, Baltimore, MD). For the antimycobacterial susceptibility testing of Mycobacterium tuberculosis, we used BACTEC MGIT 960 SIRE Kit for the first-line drugs: streptomycin, isoniazid, rifampicin, ethambutol, and pyrazinamide. If there was resistance to any first-line drug, we also studied the following antibiotics: amikacin, capreomycin, ethionamide, moxifloxacin, and ofloxacin by BACTEC MGIT 960.
Statistical Analysis
Categorical data are presented as absolute numbers and proportions, and continuous variables are expressed as medians and ranges. The x 2 test or Fisher exact test, when appropriate, was used to compare the distribution of categorical variables, and the Mann-Whitney U test or Student t test was used for continuous variables (normal distribution of continuous variables was evaluated through the Kolmogorov-Smirnov test). Results were considered statistically significant if the 2-tailed P value was <0.05. SPSS software for Windows (Version 19.0; SPSS Inc, Chicago, IL) was used for statistical analyses.
RESULTS
After consulting the 3 registries, 1245 possible cases were selected. After discarding patients <18 years old, duplicated patients, and patients diagnosed in other centers from which medical records could not be reviewed (HUVH is a reference center for mycobacterial infection diagnosis, and receives samples from other centers), 897 possible cases were retrieved. Medical records of these patients were reviewed, and finally 122 patients met the inclusion criteria. A flow diagram of patients is shown in Figure 1 .
Of these 122 patients, 54 (43.3%) patients were men, median age was 38 (18-83) years and median time from the beginning of symptoms to consultation was 2 (1-48) months. Figure 2 shows the number of patients with TL diagnosed by years, from 2001 to 2013. Fifty-two out of 122 (42.6%) patients were born in Spain; of the 70 (57.4%) nonnative patients, 21 (17.2%) were from Pakistan, 17 (13.9%) were from Morocco, 9 (7.4%) were from Ecuador, 6 (4.9%) were from Bolivia, and 17 (13.9%) were from other countries. An HIV test was performed on 103 patients, from whom 16 (15.5%) resulted positive. Other causes of immunosuppression were autoimmune diseases (6 patients), lymphoma (2 patients), and solid tumors (2 patients).
Regarding nodal territories involved, 75 (61.5%) patients had 1 territory affected and 47 (38.5%) patients had >1 territory affected. Cervical territory was affected in 73 (59.8%) patients, supraclavicular in 34 (27.9%) patients, mediastinal in 30 (24.6%) patients, abdominal in 21 (17.2%) patients, axillary in 19 (15.6%) patients, submandibular in 16 (13.1%) patients, and inguinal in 4 (3.3%) patients. In 36 out of 122 (29.5%) patients, extranodal involvement was reported: 22 (18%) patients with pulmonary tuberculosis, 7 (5.7%) patients with disseminated tuberculosis, 2 (1.6%) patients with pleural tuberculosis, and 6 (4.9%) patients with other organs affected (choroiditis, urinary tract involvement, meningitis, spondylitis, pericarditis, and parotid involvement). The HIV-infected patients group had a higher proportion of extranodal involvement than the non-HIV-infected patients group (56.2% vs 27.6%, P ¼ 0.023).
When comparing main clinical and epidemiological features between Spanish-born and nonnative patients, Spanishborn patients were older (median age 56 vs 32 years, P < 0.001) and had a higher proportion of HIV infection (32.6% vs 1.8%, P < 0.001). Moreover, lower proportion of confirmed diagnosis was found among the Spanish-born group compared with the nonnative patients (51.9% vs 72.9%, respectively, P ¼ 0.017). More information is reported in Table 1 .
Overall, diagnosis was confirmed microbiologically in 78 (63.9%) patients, and probable TL was diagnosed in 44 (36.1%) patients (see Table 2 ). When M tuberculosis was isolated in culture (71 patients), resistance to isoniazid was detected in 4 (5.6%) patients, to pyrazinamide in 3 (4.2%) patients, to streptomycin in 6 (8.4%) patients, and to cycloserine in 1 (1.4%) patient; all patients presenting with any resistance were nonnative to Spain. Overall, 10 patients had resistance to at least 1 drug: 6 patients to 1 drug, and 4 patients to 2 drugs. No cases of multidrug-resistant tuberculosis were detected, and no cases of rifampicin resistance were detected by Xpert MTB/RIF test.
When comparing the yield of the different techniques performed in FNA or biopsy samples, no differences were observed in the percentage of positive AFB stain (25% vs 20.8%, respectively, P ¼ 0.605), and positive culture (62.5% vs 64.6%, respectively, P ¼ 0.821). Although positive Xpert MTB/RIF test was more frequent in FNA samples (73.3%) than in biopsy samples (46.1%), it did not reach statistical significance (P ¼ 0.142). Presence of granulomatous inflammation was more frequent in biopsy than in FNA samples (96.8% vs 54.8%, respectively, P < 0.001). Microbiological and histopathological findings are summarized in Table 3 , and flow diagram of how the diagnostic techniques were performed is represented in Figure 3 .
Xpert MTB/RIF test was positive in 17 out of 28 (60.7%) patients. When culture was used as the reference standard, Xpert MTB/RIF test yielded a sensitivity of 68.8% and a specificity of 50%. Nevertheless, results significantly varied depending on the sample used: Xpert MTB/RIF test performed in FNA samples had a sensitivity of 71.4% and a specificity of 25%, and when performed in biopsy samples had a sensitivity of 66.7% and a specificity of 100%.
DISCUSSION
As we have mentioned previously, although the number of cases of tuberculosis is declining in countries with a low tuberculosis incidence, the proportion of extrapulmonary cases is increasing.
1,2 As Figure 2 shows, the number of TL diagnosed at HUVH during the last decade has progressively increased; this increase has been due to an increase of TL in nonnative patients, as the number of TL cases in Spanish-born patients remains unchanged. A few studies have shown that M tuberculosis lineage strains are associated with the site of tuberculosis disease. The strains mostly distributed through Southeast Asia and the Indian Subcontinent (such as M tuberculosis Beijing/W strain) are more likely to cause extrapulmonary disease. [9] [10] [11] This information is consistent with the results of our study, where the 37.1% of nonnative patients (26 out of 70) came from Asia, being the most represented continent of origin.
Other epidemiological and clinical data in our study are also consistent with the previously published data 3, 4 : a higher proportion of women (55.7%) with cervical and supraclavicular nodes being the most affected (59.8% and 27.9%, respectively), and approximately a third of patients had extranodal involvement (29.5% in our study, pulmonary involvement being the most frequent). The reason for enhanced risk among women is not well understood, and possible host factors may include occupational or social practices favoring oropharyngeal exposure to mycobacterias, genetic or hormonal influences, or differences in health-seeking behavior.
Extrapulmonary tuberculosis, including TL, is more common in immunocompromised patients, such as those with HIV infection; in these patients, the disease is almost always secondary to reactivation of a latent tuberculosis infection. 12 The present study shows a prevalence of HIV infection among patients with TL of 15.5%, and 10 patients had other immunosuppressive conditions. As expected in our study, HIV-infected patients had more frequently different localizations affected (TL along with extranodal involvement) than non-HIV-infected patients, reflecting a dissemination of the infection.
Regarding the diagnosis, there is no consensus on which method the sample must be obtained initially when TL is suspected. The different procedures to obtain the sample have different sensitivities, excisional biopsy being the most sensitive, as well as the most invasive. FNA is increasingly being used worldwide as a first diagnostic step because of its ease and safety profile, although sensitivity is very variable depending on the study, with positive mycobacterial culture ranging from 10% to 80%. 3, 4, [13] [14] [15] [16] In our study, the yield of AFB detection and mycobacterial culture in both techniques (FNA and biopsy) were similar (25% vs 20.8% of positive Ziehl-Neelsen stain, respectively, and 62.5% vs 64.6% of positive culture, respectively). These results are consistent with those published by Polesky et al 3 in a study with similar characteristics (106 patients, performed in a low tuberculosis incidence setting, and a high proportion of nonnative patients): 21% of positive Ziehl-Neelsen stain and 62% of positive culture from FNA samples, and 26% of positive Ziehl-Neelsen stain and 71% of positive culture from biopsy samples. Nevertheless, given the retrospective design of our study, there is no strong evidence to conclude that the positivity of Ziehl-Neelsen stain and mycobacterial culture are equal independently of the procedure. Granulomatous inflammation was observed much more frequently in biopsy samples than in FNA samples (96.8% vs 54.8%, respectively, P < 0.001). This histological finding is helpful in AFB-negative and/or culture-negative cases. Given these results, a multistep approach in the management of suspected TL could be performed: less invasive techniques (FNA) as a first step and more invasive ones (biopsy) as a second step.
Nucleic acid detection by PCR has been widely used to diagnose pulmonary tuberculosis. 17 Regarding the accuracy of these techniques in the diagnosis of TL, a systematic review was published in 2007 by Daley et al, 6 showing very heterogeneous results, with a sensitivity ranging from 2% to 100% depending on the studies. Sensitivity was higher in those studies when the PCR was performed with a commercial kit instead of an inhouse PCR, and in those using FNA instead of biopsy. 6 Since the World Health Organization endorsed the Xpert MTB/RIF test for the diagnosis of pulmonary tuberculosis in HIV-infected patients from developing countries, several studies have been published to determine the accuracy of the test to diagnose extrapulmonary tuberculosis. [18] [19] [20] [21] Nevertheless, only 4 studies exclusively focused on the diagnosis of TL, all of them performed in high incidence areas for tuberculosis, showing a sensitivity of 93% to 100%. [22] [23] [24] [25] Although Xpert MTB/RIF was performed in a low number of patients in our study, it yielded a sensitivity of 73.3% when performed in FNA-obtained samples (71.4% when mycobacterial culture was the reference standard), lower than previous studies but higher than mycobacterial culture. Furthermore, Xpert MTB/RIF allowed TL diagnosis in 6 patients with negative culture; this is the reason why the specificity of Xpert MTB/RIF declined dramatically when compared with the mycobacterial culture as the reference standard. These results reinforce the possibility of using FNA and the Xpert MTB/RIF test as a first-step diagnostic approach in patients with suspected TL, and stress the idea of building on the diagnosis of TL not only in mycobacterial culture. Larger and prospective studies are needed to establish the role of Xpert MTB/RIF test in the diagnosis of suspected TL, but taking into account our results and other previously published, it could increase the sensitivity of the diagnosis and provide quicker results. Seven patients with probable TL (with compatible histopathological findings in lymph node samples) had a positive mycobacterial culture in the sputum. This fact stresses the importance of the sputum investigation in patients with suspected TL for 2 reasons: first, because a positive mycobacterial culture in the sputum supports the nodal involvement due to tuberculosis, and second, to detect contagious patients. Another factor is that no microbiological techniques were performed in 22.8% of samples obtained from FNA and 22.5% of samples obtained from biopsy, probably because of the lack of clinical suspicion of TL and higher awareness about oncohematological malignancies. This finding highlights the importance of applying microbiological techniques in samples obtained during the study of a patient with lymphadenopathy.
This study has some limitations that are derived from its retrospective nature: information retrieved from medical records, different physicians involved, and different tests performed. A selection bias may exist, as the choice of the diagnostic technique (FNA or biopsy) by the physician could be influenced by the clinical presentation: accessibility and size of the lymphadenopathy, and greater suspicion of other etiology different from TL. Another issue is that we have included unconfirmed TL cases in the study (suspected by clinical presentation, suggestive cyto/histopathological features, and clinical improvement after specific treatment); this group may include other diseases different from tuberculosis that improved during incorrect therapy. Nevertheless, probable TL cases represented only 36.1% of the study population. Regarding the low number of cases where the Xpert MTB/ RIF was performed (in 28 patients), this is because the technique has only been available since 2009.
In summary, TL is increasingly being diagnosed in our setting, mostly because of cases diagnosed in nonnative patients (especially those originating from Asia and North Africa). FNA is an easy and safe technique for the diagnosis of suspected TL, and the yield regarding mycobacterial culture and AFB detection seems to be similar to the one obtained with biopsy, but the retrospective design of the study does not allow concluding this. The Xpert MTB/RIF test from FNA specimens may increase the accuracy of the TL diagnosis and provides quicker results. Larger and prospective studies must be performed to establish better diagnosis strategies for suspected TL.
